Objective: To validate the ultrashort (5-item) Persian version of OHIP by investigating its psychometric properties. Material and Methods: Construct validity was assessed by examining the correlation between OHIP-5 scores and self-reported oral health status, judgment for dental treatment needs and the number of natural teeth. Reliability was calculated using Cronbach's alpha and corrected item-total correlation. Effect size (ES) and Standardized Response Mean (SRM) were calculated for the responsiveness of the scale and factor analysis was done by measuring Kaiser-Meyer-Olkin (KMO), Bartlett's sphericity test and scree plot. Results: In 430 subjects (mean age 41.56+/-11.35 years, 56% female) the correlations between OHIP-5 scores and mentioned items were significant (p<0.01) indicating sufficient construct validity. The reliability coefficient (Cronbach's alpha) of the OHIP-5 was above the recommended 0.7 thresholds (0.809) and considered well. For evaluation of responsiveness, the ES was measured to be 5.604 and the SRM was 1.5. Moreover, in the confirmatory factor analysis, the unidimensional model for OHIP5 approved by indices (KMO=0.81, p<0.001 for Bartlett sphericity). Conclusion: The Persian version of OHIP-5 is a precise, valid, reliable and unidimensional instrument for assessing oral health-related quality of life among the general adult population.
Introduction
Oral health-related quality of life (OHQoL) is a criterion which is known worldwide in dental research, therapeutic and educational fields and its definition has been based on the absence of negative impacts of oral conditions on social life and a positive sense of oral and dental self-confidence [1] .
To date, OHIP (Oral Health Impact Profile) questionnaire has been the most commonly used tool for the evaluation of OHQoL all over the world. It was first designed in 1884, consisted of 49 questions (OHIP-49) [2] . Later, since the questionnaire consisted of many items, researchers designed a more concise version of the questionnaire with 14 questions (OHIP- 14) , which became very popular for the evaluation of OHQoL in different populations and for determining the effect of various dental interventions on OHQoL [3] [4] [5] .
In addition, it was translated into different languages since researchers greatly need to use it in different research plans [1, 5] . Finally, the most concise form of the OHIP tool was designed with 5 questions because more concise tools are necessary for the evaluation of oral health at national levels with very large sample sizes, so that more concise conclusions can be drawn from a large mass of collected data. This version of OHIP was called the ultra-short version of the questionnaire [6] .
Since the number of questions in the OHIP-5 tool is 10% of that in the original questionnaire (OHIP-49), it contains 98% of other input data in its items, making it an interesting tool for effectively determining OHQoL [6, 7] . However, questionnaires such as questionnaires used to assess the quality of life, whose questions deal with cultural and psychological concepts, require validation studies after they are translated into another language so that the responses elicited by the questionnaire can be relied on in that language [8] .
The original German questionnaire has to date been translated and validated into five languages -English [7] , Japanese [9] , Dutch [6, 10] , Swedish [11] and Chilean [12] . Iran, Tajikistan and Afghanistan are three countries in which Persian is an official language. Over 65.000.000 million people in Iran, 19.000.000 million in Afghanistan and 7.000.000 million in Tajikistan, speak Persian and making Persian the largest language by the number of speakers in these countries, causing validation of Persian version of such questionnaire important.
The present study aimed to confirm psychometric properties (including validity, reliability, responsiveness and factor analysis) of the Persian version of OHIP-5.
Material and Methods

Study Design
The present validation study was conducted in Kerman, the capital of the largest province of Iran. The subjects were randomly selected from the participants of dental school, and dental clinics consisted of patients and those accompanying them for convenience. The subjects were 18-65 years of age. A senior trained dental student used an interviewer-administered questionnaire to collect the data. Four hundred subjects were included based on the largest sample size, which is routine for such studies [13] .
Data Collection
The OHIP-5 questionnaire, consisting of 5 questions, was completed for all the subjects; questions on this tool were the selected questions for similar studies in the German and English languages and its Persian text was the validated version in Persian [6, 7, 14] . The questions asked the subjects "to explain the oral and dental problems based on their experience during the previous 12-month period." The responses were scored from zero to 4 for (never, hardly ever, occasionally, fairly often and very often) respectively, with a total score range of 0-20 for 5 questions. Higher scores indicated the poorer oral health-related quality of life. In addition, the demographic data of all the subjects (including age, gender and educational level) were recorded.
To determine construct validity, first the following variables were recorded for each subject: the subjects' self-reported oral health status, the subjects' self-judgment about their need for dental treatment(s), an oral examination in terms of the number of natural permanent teeth present in the oral cavity (>20 and <20). It was expected that the mean total scores of the completed questionnaire would be different in terms of the variables above.
Data Analysis
To assess validity, an independent t-test was used to compare the means. Statistical significance was defined at 0.01 at a confidence interval (CI) of 95%. The reliability (internal consistency) of the questionnaire was assessed by determining Cronbach's alpha for all the 5 items and for each item. The minimum acceptable value for Cronbach's alpha at 95% CI was set at 0.7. The following coefficients, too, were calculated to confirm the correlation between the data on reliability: scale mean and variance if item deleted, corrected item-total correlation and Cronbach's alpha if item deleted. The tool's responsiveness was determined through the calculation of the two parameters of effect size (ES) and standardized response mean (SRM). In this context, the questionnaire was completed twice, once before the intervention and once one month after intervention for 30 patients who presented with a toothache and their teeth were extracted through surgical intervention. It was expected that an acceptable difference would be observed between these two stages in the responses provided for the questionnaire, with SRM>0.8, indicating a large effect resulting from the intervention [15] .
Factor analysis was carried out to determine the number of factors extracted from one questionnaire and confirm its factorable nature, i.e., to make sure that it is possible, to sum up the results of the response to the questionnaire questions and report a total score. To carry out factor analysis, KMO (Kaiser-Myer-Olkin) and MSA (measure of sampling adequacy) were calculated; a scree plot was drawn and total variance was calculated [16] .
Ethical Aspects
The protocol of this study was approved by the Ethics Committee of Kerman University of Medical Sciences under the code IR.KMU.REC.1396.1900. The subjects' demographic data were kept confidential and they answered the questions on the questionnaire if they were willing to.
Results
A total of 430 subjects were included in the present study, with a mean age of 41.56 ± 11.35 years.
Concerning to educational level, 41.2% of the subjects were university graduates, 32% were high school graduates, 23.3% had some school education and 3.5% were illiterate. Table 1 presents the results of the validation of the OHIP-5 questionnaire for the subjects. As shown in the table, the mean scores on the questionnaire in all the three criteria (i.e., self-reported oral health, selfjudgment about the need for dental treatments and the number of natural teeth remaining in the subjects' oral cavities) were significantly different (p<0.01). Table 2 presents the frequency distributions of the subjects' responses to 5 questions on the questionnaire. The total mean score of the subjects was 7.986 ± 3.915, with a range of 0-18. therefore, the internal consistency of the questionnaire was confirmed. Evaluation of the responsiveness of the tool and re-evaluation of a 30-subject group showed a 1-score decrease in the total score, indicating improvement in the quality of life. In addition, the calculated coefficients related to the responsiveness of the tool (ES=5.604, SRM=1.5) showed a large effect subsequent to the intervention.
The results of the exploratory factor analysis showed that MSA was at an acceptable level (0.81), and the one-factor solution was extracted based on the Scree criterion. The determinant score was higher than the minimum acceptable level of 0.00001 (0.190), indicating no multi-collinearity. The total variance explained was higher than the minimum acceptable level of 0.32 (Table 4 ). Therefore, the overall results confirmed the factorial validity of the questionnaire. The KMO coefficient, too, was significant for the adequacy of Bartlett's test for sphericity (α2=708.9, p<0.001, df=10). All the coefficients for the efficacy of sampling were >0.7. The results of the scree plot indicated one-factor nature with a variance of 57.1% (Figure 1 ). 
Discussion
The results of the present study showed favorable psychometric characteristics for the Persian version of the OHIP-5 questionnaire. The sample size in similar studies has varied from 85 to 1309 subjects [6, 7, 9, 12] , and the sample size in the present study was only smaller than that in a Swedish study [11] and very similar to that in a British study [7] . It is evident that the accuracy of such studies increases with an increase in the sample size. In one study the researchers considered a sample size of 2050 for their research; because they tried to develop a questionnaire and in this context; developing a scale requires a larger sample size than validation [6] .
The mean age of the subjects in the present study was 41.5 years. In all the three similar studies in Germany [6] , England [7] and the Netherland [10] , the mean age of the subjects was 40-49 years. The mean age in the Chilean study was 69.02 years; in that study, the aim was to evaluate the questionnaire in elderly subjects [12] specifically. In all previous studies, the majority of the subjects were female (52-64.1%), similar to the present study; it might be attributed to the fact that females refer to dental clinics more frequently than males [6, 7, 9, 12] .
The validity of the questionnaire was evaluated using the three criteria of "self-reported oral health", "self-judgment of the need for dental treatments" and "the number of natural teeth remaining in the oral cavity". Four studies in Germany [6] , England [7] , Japan [9] , and Sweden [11] the self-reported oral health criterion have been used to this end, similar to the present study. However, in Japanese study "self-reported denture quality"; in Dutch study "the relationship between temporo-mandibular joint disorders and psychological complications (Axis 2)"; and in Chilean study "dental caries", "the need for complex periodontal treatments" and "the need for prosthetic treatments" have been used instead [9, 10, 12 ]. It appears the diversity of the clinical criteria that can be used for the evaluation of validity has resulted in a low rate of similarity between studies.
A comparison of the reliability coefficients in the present study with those of previous studies showed that Cronbach's alpha coefficient was 0.809 in the present study, which was in the range of this coefficient (0.75-0.93) in those studies [7, 9, 12] . The total Cronbach's alpha coefficient in the present study was higher than that in British [7] and Swedish [11] studies and lower than that in the Chilean study [12] ; however, its difference from that in Japanese study (0.81) was minor [9] . The reported reliability coefficients in Dutch research was not sufficient and in the moderate to good range. However, these researchers used the test-re-test method for the evaluation of reliability and it appears Cronbach's alpha coefficient for validation studies is more effective than the test-re-test method [10, 13] .
In German [6] and Japanese [9] studies, similar to the present study, researchers have tried to determine the responsiveness in their studies. The effect size in the present study (0.604) was larger than that in Japanese study (6.57) [9] and within the range of this coefficient in German study (0.55-0.98) [6] . In Japanese [9] and German [6] studies, investigators considered "partial prosthetic treatment" and "pain resulting from temporo-mandibular joint disorders" as a clinical intervention, respectively, which are different from the therapeutic intervention used in the present study. However, as it can be inferred from the relevant coefficients, the current translated version of the questionnaire revealed the changes in the subjects' quality of life much better compared to the studies above.
In previous studies, only in the British version [7] , similar to the present study, factor analysis has been carried out, and in that study, similar to the present study, the unidimensional nature of the OHIP-5 questionnaire was confirmed. In this unidimensional model, all five items are correlated and load on a common factor representing OHQoL [17, 18] . However, the coefficients used in British study [7] to this end were different from those in the present study. In the British study, investigators reported the following coefficients:
comparative fit index; SRMR (standardized root mean square residual) and RMSEA (root mean square error of approximation) [7] . Firstly, for factor analysis of OHIP-49, German investigators described their aggregate data consisted of responses of subjects from six different countries however the findings of the recent study suggested that the OHIP-14 is also one dimensional, thereafter the researchers emphasized that additional investigations are needed towards a better understanding of the dimensionality of the OHIP-14 [19, 20] .
Conclusion
The present study revealed that an ultrashort unidimensional instrument met the standard criteria for validity, reliability and responsiveness. Hence, the Persian version of the OHIP-5 scale could be considered as a scientifically sound instrument, making this instrument suitable for the future OHQoL studies in Iran.
Moreover, for the first time validation of OHIP-5 has been done with the assessment of both "responsiveness"
and "factor analysis" in the present study and with these full psychometric assessments, it seems that our study could be considered as a perfect model for future studies in this field. 
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